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February 4, 2009

Dear Senator Crisco, Representative Fontana and members of the Insurance and Real
Estate Committee:

My name is Dr. Peter Zilahy, a licensed acupuncturist in Watertown, Connecticut. 1 want
to thank you for the opportunity to submit this testimony to you today on Senate Bili 292:
AN ACT CONCERNING HEALTH INSURANCE COVERAGE FOR CERTAIN
ACUPUNCTURE TREATMENTS.

Approximately | out of 8 couples have difficulty conceiving. Health insurers are required
by law to cover medically necessary fertility treatment including IVF (in vitro
fertilization). IVF involves retrieving a woman’s egg, fertilizing the egg in the laboralory,
and then transferring the embryo back into the woman's uterus through the cervix, The
success rale is approximately 35% across the age range. The reported cost for this
treatment in Connecticut is approximately $15-$20,000 and up per cycle.

Because each cycle is expensive, lengthy, increases the risk of side effects and is
stressful, new drugs and technologies have been developed to improve success rates,
Progress, however, has been limited.

Acupuncture has been used in China for centuries to regulate the female reproductive
system. In February of 2008 the British Medical Journal published a meta-analysis
reporting that acupuncture given with embryo transfer improves rates of pregnancy and
live births among women undergoing in vitro fertilization, Acupuncture is
complementary to conventional medicine and therefore enhances standard medical
treatment. Some reproductive endocrinologists include acupuncture as a part of their
treatment. 1 have included letters from reproductive endocrinologists in support of this
bill. Acupuncture is extremely safe with minimal risk of side effects.
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Science has shown three mechanisms for its effects on fertility:

1. Acupuncture can mediate the release of neurotransmitters, which may in turn
stimulate secretion of gonadotrophin releasing hormone, thereby influencing
the menstrual cycle, ovulation, and fertility.

2. Acupunclure can stimulate blood flow to the uterus by inhibiting uterine
central sympathetic nerve aclivity,

3, Acupuncture can stimulate the production of endogenous opioids, which may
inhibit the central nervous system outflow and the biological stress response,

Acupuncture has been shown to increase IVF success rates by up to 65%. The cost of
acupuncture is relatively low, especially in comparison to the IVF procedure. With the
increased likelihood of success of an individual cycle, the need for a subsequent cycle
would be reduced resulting in diminished risk of significant side effects and a decrease of
overall costs.

Thank you for the opportunity to share these comments with you.

Sincerely yours,

S \ ZL Z//‘/E/'Z a

Peter Zilahy, LAc.
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Dear Senator Caliguiri:

I am a practicing reproductive endocrinologist at the Connecticut Fertility Associates,
It is my professional opinion based on the scientific literature as well as my experience that acupuncture is
very valuable adjunct to the IVF process.

It is my recommendation that acupuncture become a covered service.

Best regard,
M ihact B Dl m.D

Michael B, Doyie, M.D),

Fertedity.com

FGf

wara

MICHAEL B DOYLE. MDY & SHAUN C WHEIAMS, MDD,

= A920 Muin Street, Suite 308, Bridgeport, CT 06606, Phone: (203)373.1200
s M8 Bast Arewne, Novialk, CT 06851, Phone: (203)855. 1200
‘w339 Bostow Past Road, Qrange, CU 06477, Phane: (2031799, 200




KAROL JOSEPH CHACHO, M.D.
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203/372-5282

January 30, 2009
LB:002-09-mc

Senator Sam Caliguiri

Insurance & Real Estate Committee
Senate Republic Office

L.OB Room 3400

Hartford, CT 06106

Dear Senator Caliguiri

I am a board certified reproductive endocrinologist and infertility
specialist practicing in Fairfield County. I am writing in support of

your bill to have acupuncture services covered by insurance. Unlike
some other forms of complimentary therapy, there is real evidence that
acupuncture works. There are several papers in our literature,

including a meta-analysis (you will be provided with this reference),
that show an improvement in IVF pregnancy rates with the use of
acupuncture, If more patients could add this modality to their IVF
cycles, pregnancy rates would increase thus decreasing the number of
additional cycles needed. This is of course a major benefit for our
patients. 1In addition, this would decrease the total cost of providing
IVF services in our state.

Sincerely,

lntaceior

Karol J. Chacho, HM.D.




New England Fertility Institute
Gad Lavy, MD, FA.C.OG.

Life begins here.$

January 20, 2009

Dear Senator Caligiuri;
I 'am a practicing reproductive endocrinologist at the New England Fertility

Institute. It is my professional opinion based on the scientific literature as well as
my experience that acupuncture is a very valuable adjunct to the IVF process.

It is my recommendation that acupuncture become a covered service.

www.nefertility.com
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Effects of acupuncture on rates of pregnancy and live birth
among women undergoing in vitro fertilisation: systematic

review and meta-analysis

Eric Manheimer, research associate,' Grant Zhang, assistant professor,’ Laurence Udoff, assistant
professor,? Aviad Haramatl, professor, Patricia Langenberg, professor and vice-chair, Brian M Berman,
professor,' Lex M Bouter, professor and vice chancellor (rector magnificus)®

ABSTRACY

Objective To evaluate whether acupunciure Improves
rates of pregnancy and tive birthwhen used as an adjuvant
treatment to embryo transfer in women undergoingin vitro
fertilisation,

Design Systemalic review and meta-analysis,

Data sousces Medline, Cochrane Central, Embase,
Chinese Blomedical Database, hand searched abstracts,
and reference lsts,

Review methods Eligible studles were randomised
controtled Wilals that compared needle acupunciure
administered within one day of embryo transfer with sham
acupuncture or no adjuvant trealment, with reported
outcomes of at least one of cilnical pregnancy, ongalng
pregnancy, or live hirth, Two reviewers Indepandently
agreed on eligibllity; assessed methodological quality;
and extracted outcome data. For all trials, investigators
contributed additional data not Included in the original
publication (such as live binths). Meta-analyses Included
all randomised patients.

Data synthesls Seven lrials wilh 1366 women undergoing
invitro fertillsation were included in the meta-analyses.
There was liltte clinical heterogeneity, Titals with sham
acupuncture and no ad|uvant Lreatment as controls were
pooled for the primary analysis. Complementing the
embryo transfer processwith acupunclure was asseclated
with significant and clinically relevant improvements in
clinical pregnancy {odds ratio 1.65, 95% confldence
inteval 1,27 to 2,14; number needed 1o lreat (NNT) 10 (7
to 17); seven lrials), ongoing pregnancy (1.87, 1.40 to
2.49; NNT 9 (6 to 15); five tilals), and live birth (1,91, 1.39
to 2,64; NNT 9 {6 Lo 17); four trials). Because we were
unable o obtain putcome data on live bliths for three of
the Included tials, the pooled odds ratio for clinlcal
pregnancy mofse accurately represents the true combined
effect from these trials rather than the odds ratio for live
birlh, The results were robust to sensitivity analyses on
study valldity vartables, A prespecHied subgroup analysis
restricted lo the three trials with the higherrates of clinical
pregnancy in the controf group, however, suggested a
smallernen-stgnlficant benefil of acupuncture (adds ratio
1,24,0.86t0 1,77),

Concluslons Curreat preliminary evidence suggests that
acupuncture given with embiyo transfer improves rates of
pregnancy and live birth among women undergoing in
vilro fertilisation.

INTRODUCTION

Some 10-15% of couples have difficulty conceiving at
some point in their reproduclive lives and seek
specialist fertility treatment.’ A commonly used option
is in vitro ferilisation, which involves retrieving a
woman's egg, fertilising the egg in the laboratory, and
then transferring the embryo back inte the woman’s
uterus through the cervix? This entire process is
typically referred to as an in vitro fertilisation “cycle”
because it involves several procedures, typically over
the course of about two weeks, slarting when a woman
begins taking drugs to stimulate egg production. In
2003, over 120 000 treatment eycles were performed in
clinics in the Unlied States.? In 2000, about 200000
babies worldwide were conceived through in vilro
fertilisation,®

Because each cycle is expensive, lengthy, and
stressful, new drugs and technologies have been
developed to improve success rates. Progress, how-
ever, hos been limited, Although use of some
procedures, initiated before the cycle, have been
shown te improve pregnancy rales in women with a
poorer prognosis because of specific conditions (such
as surgical treatment for tuba! disease,' long lerm
treatment with gonadotrophin releasing hormone
agonists for women with endometriosis®), few adjuvant
procedures huve been shown to be effective for women
in general. One exception is luteal phase suppon,
which has been shown toincrease pregnancy rates®and
is routinely used,

Acupuncture has been used in China for centuries to
regulate the female reproductive system.” Fhree
potential mechanisms for its effects on fertility have
been postulated.” Firstly, acupuncture may mediate the
release of neurotransmitters,” which may in tum
stimulate secretion of gonadotrophin releasing hor-
mone, thereby influencing the meastrual cycle,
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ovulation, and fertility." Secondly, acupunciure may
stimulate blood flow to the uterus by inhibiting uterine
central sympathetic nerve activity." Thirdly, acupunc-
ture may stimulate the preduction of endogenous
opioids, which may inhibit the central nervous system
outflow and the biological stress response.™

We conducted asyslematicreview and meta-analysis
of randomised controlled trials to determine whether
acupunclure given with embryo transfer improves the
rates of pregnancy and live birth among women
undergoing in vitro fertilisation.

METHODS

Identification of studies

We searched the computerised databases Medline,
Embase, Cachrane Central, and the Chinese Biome-
dical Database from inception to January 2007. We
searched the following terms as free text lerms and
MeSH texms (shownin iwnlics): {acupuncture, acupuncture
therapy, auriculotherapy; electroacupunciure; Medicine,
Oriental Traditional; Medicine, Chinese Traditionak, mox-
ibustion) and (reproductive techniques, assisted, fertilization
in vitre, embryo Iransfer, oocyles, egg collection), We
combined this search stralegy with a methods filter for
clinical trials.”

We also searched the proceedings of three major
annual conferences on assisted repraduction technol-
ogy for2001-6: the American Society for Reproductive
Medicine, the European Sociely for Human Repro-
duction and Embryology, and the Pacific Const
Reproductive Society, We also scanned reference
lists of relevant publications.

Selectlon criteria, data extraction, and quality assessment
We selected randomised controlled trials that com-
pared acupunclure with sham acupuncture or no
adjuvant treatment. Because we were evalualing
acupunclure as a complement to embryo transfer, we
considered only trials in which acupuncture was
administered within one day of the procedure, with
the objective of improving success rates. Trials that
included intracytoplasmic injection of sperm as well as
in vitro fertilisation were eligible. We excluded trials
that evaluated acupunclure as an alternative lo
conventional analgesia for egg removal,

For trials to be eligible, we had to be able to extract
data on at least one of the following oulcomes, as
recommended'*': clinical pregnancy (thatis, presence
of at least one gestational sac or felal heartbeal,
confirmed by transvaginal ultrasound"), ongoing
pregnancy (that is, pregnancy beyond 12 weeks of
gestation, ns confirmed by fetal heart aclivity on
ultrasound), or live birth, We included cross over trials
only if relevant outcome data from the first phase (that
is, before the cross over occurred) were available.'? We
ignored any data after cross over occurred,

We included only trials in which acupuncture
involved the insertion of needles into iraditional
meridian points. The needles could be inserted into
tender points in addition lo the traditional meridian
points, and the needles could nlso be electrically

Downloadad from bmj.com on 1 December 2008

stimulated. We excluded trials of dry needling or
trigger point therapy, We also excluded trials of lnser
acupuncture and electro-acupuncture without needle
insertion because most authorities believe acupunciure
involves needle insertion.®

We imposed o restrictions on publication type (that
is, cither full anticle or abstract) or language of
publication,

Two authors (EM and GZ) independently selected
articles and extracted data, with disagreements
resolved by discussion. We extracted data pertaining
to quality of the methods, participants, interventions,
and outcomes. Methodological quality of the trials was
evalunted with the internal and external validity
criteria from the checklist created by the Cochrane
menstrual disorders and subferiility group.'! We
conincted corresponding authors with specific ques-
tions related to the design and outcomes of their trials
and asked them to review the information we extracted
from their trinls and clarify any ambiguities.

Data synthesls and analysis

The measure of treatment effect was the pooled odds
ratio of achieving a clinical pregnancy, ongoing
pregnancy, or Hve birth for women in the acupunciure
group compared with women in the control group, The
odds ratio is the measure of choice for oulcomes in
subfertility trials because this measure is move likely to
show homogeneity when control rates differ between
trials.'* To allow for a more clinically relevant inter-
pretation, however, we also calculated pooled rate
differences belween the acupuncture and conirol
groups and converted these rate differences to numbers
needed to ireal. For our mela-analyses, we used a
random effects model because of the expected heteso-
geaceity of the studies’ protocols and settings.

All meta-analyses were based on the number of
women randomised {rather than on the number of
treatment attempts—thal is, cycles of in vitro fertilisa-
tion) with the intention to treatapproach to analysis.!* ?
We included randomised women who began the in
vitro fertilisation process but did not complete the
treatment (that Is, had no embryo transfer) in the
intention to treat meta-analyses.'* '™ Although inclu-
sion of women without an embryo transfer wilt tend lo
underestimate the effect of acupuncture,' it is the more
conservative and appropriate analytical
approach'***!"" because it preserves the groups created
by the randomisation and reduces the chance of s type |
error.'® All trinls reported pregnancy oulcomes result-
ing from a single cycle,

Subgroup analyses

‘To assess whethertreatment effects varied with internal
valldity of studies we performed six subgroup analyses
that evaluated whether any pooled results that were
significant in analyses of all the trials remained
significant when we restricted them to trials judged
adequate on cach of six internal validity components
mosl commonly used for evaluating quality of rando-
mised trials.” These components, each evaluated with
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a separale subgroup analysis (prespecified, except
where indicated), were concealment of allocation of
randomisation sequence, blinding of patients, blinding
of physiclans (post hoc analysis), loss to follow-up
{withdrawal rate above or below 0% of the study
population), intention to treat analysis, and generation
of allocation sequence.

We evaluated heterogeneity using the 1? test,” which
indicates the proportion of variability across trials not
explained by chance alone. if the overall I? value for all
trials was reduced when we separated the Irials into
subgroups according to control with sham scupuncture
and no adjuvant trealment,”? then we would use the
subgroup results as primary. Otherwise the pooled
results from all trials would be used for our primary
analysis, but with the results from the two subgroups
also presented. A priori, we would not expect
important heterogeneity of results based on whether
or not a sham acupuncture control group was used
because all oulcomes are entirely objective (that 1s,
pregnancy and births), and unlikely to be largely
affected by expectations and placebo effects.

Palentially elevant stadles tdenﬂﬂed and scmo.ned fat
. tetrieval (n=108). ) . .
Meditng fnn‘lo)
Embase (h=43)

~ Cothrane Cantral (nn22) p

* Chinese Blomedical Dafabase (n=38, seauhed on l? Dec 2006)
tdentifted from conference proceedings (n=3)

_,~Idéntifled from scanning referénce lisis olrelevanl régars (nué)

e CSwdiosescuded (o)) |

Studies retrleved for more delatled evaluation (net7)~i+i7
'Bmluded (n=g)sswrwiiaiyeismy;
Acupunmue not admlinistered within 1 dayof embryo
- transfer, (for Inttance, sludies cvalualed electror - .
.- acupunclure as altemadve to canveriiona) analgesta
for ancyte retrieval suraery)“"‘"“*" 3
* tol primory reportrisedr -

Potentially appropitpte (n=g)miermbwmt . |

Exduded from malg- analfsls (re)momy,
_ Qulntéro™i%; No ralevan outcomas réportad (tross over
trial, pregnancy data from firsk [teatment phase before
-, (1055 ovér vwere not extra ctable and coyld nnl be
oblalned from authed -
Udofi4; Randomisation of patients uslns coin toss and
extreme Imbafante of randamlsation esults

Included In meta-analysis nezyotr . [

“Withdmivn by qutcame (ne3)el=i s,
__Benson™; ongglng pregnancy rot wuamd bve b!nh
-data nat yet complete - - -
Dnmar"’. ongoelng plegnanwand ftve birth da\la not
coflecled . .
SmIlJa"‘a fIve birth data not yet comp|ete

Randomised conlmlledulals wilh usable Infmmaunn rnr .
‘meta-ahalysls, by outcomey -
. CHntea) pregnancy (ney)mi?
Ongolng pregnancy (n=s)x2wiw? . .
Uye birth (rog)ri=iwiw?

Fig 1| Flow of studles through selection process
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We assessed whether effects of acupuncture varied
with three clinical characteristics that might influence
success {prespecified, except where indicated): use of
extra acupuncture sesslons in addition to the sessions
before and after the embryo transfer (yes/no) {post hoc
analysis); eligibility restricted to women with good
quality embryos (yes/no}; and low versus high rates of
clinical pregnancy in control groups (28% or more, the
European average®). For the subgroup analyses on
each of the dichotomised methedological and clinical
variables, we also used a significance test, as described
by Deeks et al,'*# 1o investigate whether differences in
effects of acupuncture between the two subgroups were
significant, Subgroup analyses on various clinical
characteristics related to the patient (age, cause of
diagmosis, duration of infertility, number of previous
altempls) were not possible because the trials included
typical heterogeneous populations. Other factors (such
as electrical stimulation and intracytoplasmic sperm
injection) also could not be examined in subgroup
analyses because there was little or no heterogeneity
across the trials on these factors.

As a sensilivity analysis, we evaluated whether the
overall conclusions were affected if we excluded
reports published only as abstracts, In addition, in
one trial group assignment was unavailable for four
randomised patients, none of whom completed the

“treatment (that is, no embryo transfer).* For our main

analysis, we allocated two to the acupunciure group
and two to the no adjuvant trealment group. In a post:
hoc sensilivity analyses, we assumed all four were
randomised lo the acupuncture group.

RESULTS

Figure | shows details of the selection process. Seven
randomised controlled trials with a total of 1366
participants met inclusion criteria {table).™ =7 All trials
were published in English since 2002, and conductedin
four different Western countries. Four were published
as full reports™ ***5*7 and three as abstracts,*! **** in
two of the leading reproductive medicine jourmals, We
obtained unpublished methodological information for
all seven and unpublished outcome data on live births
for three,*2 w4

All seven trials used a pragmatic design,"” including
typical clinical populations and using typical inter-
ventions before and after randomisation. Altincludeda
broad selection of women undergoing in vitro fertilisa-
tion, with a wide range of ages, diagnostic categories of
infertility, durations of infedtility, and numbers of
previous treatment cycles. The only difference in the
inclusion criteria was that two trials™*** included only
women with gaod quality embryos whereas the five
others included women with embryos of varying
quality. All trials reported use of intracytoplasmic
sperm injection for some women. ™™’

The timing of the acupuncture sessions relative to
embryo transfer differed somewhat among trials
{table). In all trials, however, women received acu-
punciure immediately before or immediately after the
embryo transfer,
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Characteristlcs of Included tdals in meta-analysls of studles on acupuncture and tnvitro fertilis atlon

Allecalion
sequente Allecallon
Study Ho random!ised Acupunciure sessions Conlroi* generatlon concealment
Benson™ 103 Two sesslons: one 25 minules belore imnsfer  Ro adjuvant treatment (no50)§ Adeguale nadequate
e and one immediately after{nas3)4 .
Dietede™? 225 Two sesslons: one Immedlalely afier transfer  Heedle acupuncivre, with needles Adequate Adequate
and ane 3 days after (n7116} Inserted In real acupuncture points not
[, expeqied (o inRuence ferllity (n=109)
Domar™? 150 Two sessions: one 25 min before transferand Mo adjuvant treatment (women lay Adequate Adequate
one Immediately after (381D quietly for same lime as those Inthat
interventicn group) (=690
Paulus™ 160 Two sessions: one 25 min before transferand Mo adjuvant treatment (n=80) Adequate Adequate
o one Immediately after (n=80) . ) B ) - B i
Paulus 2003 200 Two sessions: one 25 min before transferand  Sham needles on rezl atupuncture Adequale Adequale
one Immedialely after (h=100) poinls did not penetrate skin{n=100}
Smith 2006™ 228 Three sessions: day 9 of stimulating injeclions, Sham needles placed close to, but not Adequale Adequate
15 min before embryo transler, and on, real acupuncivee points did not
immediately altes [n=110} penetrate skin, (n=118) B N
Westergaard™ 300 Group 1; one sesslon 25 min before transfer Mo adjuvant trealment (n=104) Adequate Adequatett Adequate

and one after (n=100); group 2: same as goup
ong, but one addilionzl acupunclire sesslon
two days after transfes (no100)**

*For all sham conlrolled Lrials, sham acupunclure protedure was glven on same schedute as thal used in true acupundcure gravp.

tTrfals judged to have adequate baseline compatability If groups crealed by randomlsalion were comparable a1 baseline on bolh age and prognostic factors related to ¢onteption. Two
trials™* *? reported only (hat age of graups were compatable at basellne, as indicated; for one of these Wials,™ Ihis comparabllity was based on egg donor age.

tin addition to needle acupuncture Intervention group, Lhis tdal™" atso Included laser acupunclure interventlon group (n253); data from laser acupuncture group eacfuded because we
considered only needie scupuncture as an ellgibie test Interventfon.

§Two additional control groups (sham laser and relaxation) excleded from meta-analysis.
01 150 patlents randomised, group assignment was unavailable for four, For our makn analysis, for whicth we assumed numbers randomised as shown [n table, we allocated two 1o
acvpuncture group and hwo (o no adjuvant trealment control.
**Acupuncluie groups ong and two combined for mela-analysis.®
ftRandomised treatment assignments placed in sealed, opague envelopes, which were shulfied and deposited In cardboard box, fiom whith each patient selected only one. Procedure
handied by independenl nurse nol responsible for eblaining information about palents and ensolling them. Although (he envelopes were not sequentislly numbered, we ¢onsidered

safeguards ysed In process lo have provided adequa&e assuggggo_fgﬂgsa_ﬂgn_(jn_ce_alggql_. o
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Inall trials, the acupunclure protocol and selection of
acupunciure points was designed for the sole purpose
of improving rates of pregnancy. All trials used a fixed
setection of acupunciure points for all patients for the
sessions before and after embryo transfer. The fixed
selection of points for these sessions was similar in all
but one trial," and the points selected were largely
based on the points selected in the first published trial
that evaluated acupuncture as an adjuvant to embryo
transfer.™ Three trials also included one extra acu-
punctlure session, in addition to the sessions before and
after the embryo transfer.”**%*Six trials used ear
acupunctureas asupplementto body acupunclure,”™®
and one of these stimulated the true and sham ear
acupuncture points using a Chinese herb rather than a
needle

In all the trals the acupuncture sessions lasted
25-30 minutes. Five trials reported that the “de qi"
needling sensation was sought,™ ™~ whereas the two
othersdid notreport on de i, ** No trial used electro-
acupuncture.

For all trials, there were no significant differences
between the randomised groups in the mean numbers
of embryos transferred,

Methodological quality of included studles

The trials generally had high internal validity, in terms
of randomisation procedures (table) and follow-up of
participants. For all trials but twoe,*?™* investigators
confirmed no losses to follow-up (which is usual for in

vitro fertilisation cycles ). For one of the two trials with
drop outs,”” these were limited to two women in the
sham group with ongoing pregnancies, both of whom
we assumed to have had live births, In two other
trials,"* ™ some randomised women began the in vitro
fertilisation process but did not complete the treatment
{that is, no embryo transfer); however, as noted, these
women were still included in the mela-analyses,

Three of the Lrials used a sham acupuncture
contral,”"**¢ with one trial** using needles that
penetrated the skin at acupuncture points selected not
to influence lerthlity™* and two™* ** using non-penetrat-
ing sham needles. For the four other trials ! «#+?
women in the control group received no adjuvant
treatment {table).

Six trials”"™* """ reported their source of funding:
three were funded by the in vitro fertilisation clinic, *¢ =
one by govemment support,*’ one jeinty by clinic and
university support,”® and one by a company that
manufactures fertlity dougs.™ Four trials did not report
on calculation of sample size!**"*

Efficacy analysls

Qur primary analysis is based on results from all
included trials because dividing trials according to
control group (sham acupuncture and no adjuvant
care) increased, rather than reduced, helerogeneity.
Embryo transfer with acupuncture was associated with
a higher pooled odds for clinical pregnancy (1.65, 95%
confidence interval 1,27 to 2.14), ongoing pregnancy
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(1,87, 1,40 to 2.44), and live bicth {1.91, 199 to 2.64)
(fig 2). The pooled rate differences were 0.11 (0.06 to
0.16} for clinical pregnancy, 0.12 {0.07 o 0.17) for
ongoing pregnancy, and 0.12 {0.06 to 0.18) for live
birth, The numbers needed to treat (rounded up to the
next whole number, as recommended®") were 10 (7 to
17) for clinical pregmancy, Y (6 to 15) for ongoing
pregnancy, and 9 (6 to 17) for live birth, For the clinical
pregnancy outcome, I? values were 16% and 4% for the
odds ratio and rate difference effect measures, respec-
tively. All of the helerogeneity was caused by a single
irial,™ which reported only the clinical pregnancy
oulcome.

Of the nine subgroup analyses (scven prespecified)
on clinical and methadological variables, only the
subgroup analysis on the rates of clinical pregnancy in
the conirol group showed a significant effect modifica-
tion (P=0,04}. Restriction to the three irials with the
higher rates of clinical pregnancy in the control group
suggested a smaller non-significant benefit of acupunc-
ture {odds ratio 1.24, 0.86 to 1.77). No other subgroup
restriction resulted in a change lo a non-significant
effect.

There were no significant adverse effects of acu-
puncture reported in the two trials that reporied on this
outcome.™ ™

DISCUSSION

Although still somewhat preliminary, this review
suggesls that acupunciure given with embryo transler
improves rates of pregnancy and live birth among
women undergoing in vitro fertilisation. The strengths
of this review include the number of trials and their
relatively large sample sizes; pooled eddsratfos that are
highly significant and clinically important, fairly
cansistent effect sizes across trials; homogeneity of
the acupuncture protocols; use of objective and
clinically relevant outcornes; adherence to the inten-
tion to treat approach for all meta-analyses; and overall
high validity of the trials, as well as robusiness of the
results lo sensitivity analyses on the effects of study
validity variables. Because we oblained additional
information for all of the trials, the review extends
beyond the individual trial publications. For examgple,
we included outcome data on live births from three
trials, none of which had thosc data available when the
studies were published.

Methodological strengths and limitations of included trdals
The included trials generally had sound methods.
Although some used suboptimal methods of conceal-
ment of allocation to treatment, blinding,”*** and
intention to treat analyses,”™ the deslgns were adequate
overall, and any minor design concerns would not be
expeacted to resull in a substantial risk of bias. In terms
of randomisation, six out of the seven trials™ ™" used an
allocation procedure that would be considered as
concealed."*? Four of these six trinds,”?*****7 how-
ever, concealed allocation by wsing sealed envelopes
managed by clinical investigators. This is not ideal
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because of the greater potential for subversion and
errors than use of off site treatment allocation,™

As for blinding, three trials™*™**¢ used a sham
control and four™™**" did not blind women to
treatment assignment. The necessily to blind partici.
pants, howaver, is arguable when the oulcomes are
entirely objective (that is, pregnancy and birth), suchas
in these trinls* It seems unlikely that a woman’s
knowledge of whether or not she was recelving
acupuncture would affect her ability 10 become
pregnant. If the increases in pregnancies in this meta-
analysis were due to expectation or placebo effects,
then we would also have expected to see asmaller orno
effect of acupunclure relative to sham treatment. The
effects of acupuncture, however, were the same,
regardless of whether acupuncture was compared
with sham or no treatment. In addition, an indirect
comperison of the proportions of pregnancies pooled
from each of the two control arms did not indicate that
women allocated to sham ncupuncture were more
likely to get pregnant compared with women in the no
ireatment conltrol groups. This indirect comparison is
of limited value, however, because it does not maintain
the randomisation and therefore has all the limitations
of abservationa! dala.

A recent methodological study compared the
placebo effects of sham acupuncture with the placebo
effects of oral pills and showed that patients receiving
sham acupuncture can veport significantly greater
decreases in pain and severity of symptoms than
patients receiving oral placebo pills,” While this study
found thut acupuncture can have an enhanced placebo
effect for subjective aulcomes, it also found that the
placebo effects {of both the sham acupuncture and oral
placebo pills) were irrelevant for entirely objective
outcomes, Irrelevance of shams for objective ontcomes
is also supported by recent meta-epidemiological data,
which suggesl that failure to double blind is associated
with exaggerated trealment estimales, but only for
trials with subjective outcomes.” Finally, a systematic
review has alse shown that a placebo can resull in a
benefit over a “no treatment" control in studies with
subjective outcomes such as pain, but that the placebo
has no significant effect in studies with objective or
binary outcomes.™

Blinding of physicians performing the embryo
transfer is another potential source of bias {perfor-
rmance bias), and three of the seven included trials did
not blind the physicians.”! **** Considering the cosl of
embryo transfer and the importance of successful
translers to maintaining high pregnancy rates at clinics,
we think thal physicians would be motivated primarily
to perform a successfal procedure for all patients,
rather than to show that acupunciure, a non-proprie-
tary treatment, is an effective adjuvant pracedure, In
subferlility trials in general, where outcomes are
entirely objeciive, blinding of either patients or
physicians Is “infrequently attempted,”’ and such
blinding components ure not always considered as
critical elements related to the evaluation of risk of
bias, "
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For all trials but one,™* the data were reported in
sufficient detail to allow us to conduct full intention to
treat analyses for clinical pregnancies. For one other
trial,™ intenlion to treat analyses were not used in the
analysis for publication, but we could extract the
relevant data for our meta-analysis. In this trial, the
patients were randomised too early {at the point of
oocyle retrieval), resulting in some women who did not
undergo embryo transfer because they had a failure of
fertilisation or poor embryc development, These
women were excluded from the investigators' ana-
lyses, but we included them in our meta-analysis.

Limitatlons of the systematic revlew and meta-analysls
Limitations of the meta-analysis include heterogeneity
of baseline rates across trials, as well as the potential for
publication and orientation biases.* Substantial het-
erogencily of baseline rates is indicated by the fact that
the rates of pregnancy in the contro! group differed
across trials by a factor of three, This heterogeneity is
probably not caused by differential selection of patients
across trinls because each trial was pragmatic, including
typical clinic patients with minimal inclusion or
exclusion criteria applied. Also, the mean age of the
women, an important predictive prognostic variable,'
was similar across trials, although one abstract did not
report mean age,”' While distribution of other faclors
—such as diagnostic category of infertifity, fertilisation
procedure (in vitro fertilisation or intracytoplasmic
sperm injection), and number of previous cycles--
varied somewhat across trials, as expected by chance,
such factors have not been shown lo be strong
prediciors of pregnancy rates” and none of these
factors seemed to correlate well with the variability in
baseline rate. The heterogeneity in baseline rate might
more likely be explained by geographical differences
in the nature of the typical in vitro fertilisation
procedures used, For example, different countries
have different regulations for the maximum number
of embryosthat canbetransferred' **¢¥ and the legality
of selecting only high quality embryos,'* and these
regulations influence success rates (as well as the rates
of multiple pregnancy}.'¥* In this review, the country
of the trial seemed to be a determinant of the success
rates of pregnancy in the control group,** * Because of
the heterogeneity in baseline rate, the pooled estimates
should be interpreted with caution and might not be
directly applicable to any specific clinical population.
We pooled the studies’ resulis because of the consistent
effect of acupuncture across trials (with one excep-
tion*¥) on both the odds ratio and rate dilference
measures, as well as because of the relative homo-
geneity of the interventions.

As with any systemalic review, we cannot exclude
the possibility that publication bias might have affected
ourresults, Although we conducted extensive searches
to identify relevant studies and funne! plots did not
suggest that there were small siudies with negative
vesulls that were unpublished or not identified, we
cannot rule ocut publication bias and this must be
acknowledged as a polential limitation.
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Another limitation is the possibility of “hypothesis”
or “orientation” bias, which has been described as a
type of interpretive bias*® in which the orientation or
enthusiasm of the investigator for a reatment can be an
unintentional delerminant of a study’s results,* The
nature of this vesearch™ might have increased the
investigators' enthusiasm or conviction of the benefits
of the reatments investigated. On the other hand, a
primary reason for orientation bias is widely acknowl-
edged to be competing financial interests,*" and as
acupumnclure is a non-proprietary treatment these
might be reduced. We cannot exclude an effect,
however, because il acupuncture were included as an
adjuvantioin vitro fertilisation, clinics would beable to
charge extra for acupuncture and thereby increase
profits, While orientation bias cannot be excluded, the
potential for such bias is also likely to be minimised in
these trials because of the objective outcome measures
and the methodelogically sound study designs,

A final potential limitation is the inclusion of three
studies presented only as abstracts,”' **™* which may
refect premature analyses that were not peer reviewed.
The corresponding authors, however, provided exten-
sive additional information about their methods and
results, beyond whal was presented in the three
absiracts, which increases our confidence in these
studies. '

Clintcal impllcations

The odds ratio of 1.65 suggests that acupunclure
increased the odds of clinical pregnancy by 65%
compared with the conirol groups. It is imporiant ta
note, however, that the odds ratio significantly over-
estimales the rale ratio in this context, in which the
event (pregnancy) is relatively frequent. In absolute
lerms, the number needed 1o treat was 10, suggesting
that 10 patients would need to be ireated with
acupuncture to bring aboul one additional clinical
pregnancy. Theseare clinically relevant benefits,"* The
subgroup analysis restricted to three trials with the
higher pregnancy rates at baseline™ ™ suggested a
smaller non-significant benefit of acupuncture. A
possible explanation for this non-significant finding is
that in in vitro fertilisation settings, where the baseline
pregnancy rates are already high, the relative added
value of additional cointerventions, such as acupunc-
ture, may be reduced. The dependency of the
magnitude of the effect of acupuncture on the baseline
pregnancy rate warrants further study.

Safety and costs are other considerations, Two large
prospeciive surveys of practitioners show that serious
adverse evenls afler acupunclure are rare."”'' Among
women in labour?** and women at various stages of
pregnancy,' ** systematic reviews and randomised
trials have shown acupuncture to be safe, although
limited sample sizes preclude definitive conclusions.
The eflects of acupunciure in early pregnancy on
complications later in pregnancy and on perinatal and
infant outcomes have also been investigated in one
trial, and no safety concemns were detected,*” In vilro
fertilisation i3 an expensive procedure, costing an
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In vilro fertilisation is lengthy, expensive, and stressiul

Safe,low cost, adjuvant treatments loimprove success rales
would benefit patients and reduce costs

WHAT THIS STUDY ADDS

Current evidence from melhodologically sound trials
showed an odds 1atic ol morethan 1,6 forclinical pregnancy
after in vitro fertilisation with adjuvant acupunclue

On average, 10 women would need Lo be lreated with
acupuncture to bring aboul one additional clinfcal
pregnancy

The magnilude of this effect depended on the baseline
pregnancy rate

average of $12400 (£6300, €8480) per cycle in the
Uniled States.** Ifacupuncture increased the likelihood
of success of an individual cycle, then the need for a
subsequent cycle would be reduced, and overall costs
would be decreased, Evenil such increases were small,
and, for example, 17 patients needed 1o be treated with
acupuncture to bring about one additional pregnancy
(that is, the lowest vange of our 95% confidence
interval), an acupuncture cointervention may still be
cost effective, considering the negligible costs oftwo to
four sessions of acupuncture, relative to the high costs
of in vilro fertilisation,

Conclusion and future research

Although current estimates of the effects of adjuvant
acupuncture on in vitro fertilisation are significant and
clinically relevant, they are still somewhat preliminary.
Additional randomised trials are needed to quantify
findings further and investigate the relation between
baseline rate of pregnancy and the efficacy of adjuvant
acupuncture. Future trials should adhere 1o CON-
SORT guidelines* and guidelines developed specifi-
cally for subfertility trials'*'** and should evaluate an
acupuncture protocol similar (o that fisst reported by
Paulus and colleagues,™ and suggested to have some
benelicial effects, according to the trials included in this
review,
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